INTRODUCTION
Leptin is a 16 kDa protein hormone that plays a key role in regulating energy intake and energy expenditure, including appetite and metabolism, it is one of the most important adipose derived hormones. 1 The Ob (Lep) gene is located on chromosome 7 in humans. 2 It is manufactured primarily in the adipocytes of white adipose tissue. Leptin reduces appetite as a circulating signal and the level of circulating leptin is directly proportional to the total amount of fat in the body. 3 In spite of its function to regulate energy intake and expenditure, obese individuals generally exhibit an unusually high circulating concentration of leptin and this is mainly due to the increase amount of total body fat. 4 Leptin is inversely related to testosterone and numerous studies have documented this relationship. [5] [6] [7] Studies done on hypo-gonadal men with very low levels of testosterone showed high levels of leptin that declined significantly upon administration of exogenous testosterone indicating that testosterone is a modulator of leptin. 8 Other studies have also shown that there is a decrease in serum testosterone level in obese men and significant rise in serum leptin levels. [9] [10] [11] [12] [13] It also has been reported that Malaysia also have similar problem of high prevalence of obesity and low fertility rate especially in men.
14, 15 The current study was designed to use a natural product that increases the testosterone level and by doing so will modulate the leptin level and body weight level and that is by administration of Eurycoma longifolia (EL) jack root extract. EL Jack is a well-known Asian medicinal plant that can be found in the primary and secondary evergreen and mixed deciduous forests in Burma, China, Thailand, Malaysia, Sumatra, Borneo and the Philippines. 16 Different parts of this plant, especially the roots have been used traditionally for decades to treat fever, high blood pressure and fatigue. 17 Other effects include antimalarial, 18 cytotoxic 19 and antiulcer 20 activities. The main use of this plant however, is as an aphrodisiac as the root extracts have been proved to increase the serum testosterone level and general body strength and improve sexual activity in males. 21, 22 Recently, interest has turned to another effect of this plant; the anabolic potential which has been confirmed in the animal model, when the size and weight of a muscle was measured in treated and untreated rats of equal size. Results showed there is a significant increase in muscle size. 23 It is well documented that the consumption of EL root extract leads to rise in serum testosterone level. 24 However there are no published studies on the effect of EL root extract on leptin hormone. This study aimed to investigate the changes in leptin hormone and body weight in relation to the increase in testosterone level in rats treated with EL root extract. 
Changes in Leptin in

ABSTRACT
Objectives: Eurycoma longifolia jack root extract has been known for its aphrodisiac and anabolic properties. Our study aimed at investigating the effects of this extract on the serum leptin in relation to the well-known effects on testosterone levels of male rats. Methodology: Twenty-four mature male Albino Wistar rats were used in this study. The rats were divided into 3 groups; control, group A and group B. Body weight was recorded for the rats in all groups. Group A received 5mg/kg twice daily of pure Eurycoma Longifolia root extract. Group B received 10mg/kg twice daily of the same extract. The duration of treatment was 6 weeks at the end of which, serum leptin and testosterone levels were analyzed in all groups and body weight recorded. Results: The mean serum leptin and testosterone levels for the control were 1.13±0.13ng/ml and 0.79±0.07ng/ml respectively. While for group A were1.09±0.19ng/ml, 0.89±0.16ng/ml and for Group B were 0.89±0.16ng/ml,1.75±0.1ng/ml respectively. The rats in the treated groups showed decrease in body weight in comparison to the control which was not significant in group A (p=0.867) and significant in group B (p=0.042). Statistical analysis showed that the serum leptin level of group B was significantly lower than that of control group (p=0.001) and group A (p=0.03). On the other hand, no significant difference in serum leptin levels was observed between the control group and group A. The serum testosterone level was significantly higher in group B than control and group A while group A did not show a statistically significant difference than control. Conclusion: Eurycoma Longifolia root extract can significantly decrease serum leptin levels in relation to the rise in serum testosterone levels. Eurycoma Longifolia consumption also causes a significant decrease in total body weight pointing to the possibility of decreased body fat content.
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MATERIALS AND METHODS
Twenty-four mature male Albino Westar rats weighing between 220-250 gm were used. The sample size was calculated according to resource equation method. 25 They were housed in standard cages, and were maintained under controlled laboratory conditions (27-30°C and 60% relative humidity) on a 12 h light/dark cycle. Commercial rat pellets and water were always available. The animals were accustomed to the housing conditions for one week before starting the treatment. The standardized aqueous dried root extract of EL, in the form of powder was purchased from L. Jack Sdn. Bhd. company in Malaysia with a certificate of concentration and pureness. The extract was dissolved in pure water till the desired concentration was obtained. Analysis of Testosterone (T) and leptin (L) was done using ELIZA kits number KA0309 and KA0026 respectively which are manufactured by Abnova and purchased from Axon Scientific Sdn. Bhd. Malaysia. The rats were divided into three groups (n=8); control, low dose (G1) and high dose (G2). Body weight was recorded for the rats in all groups. After the rats were allowed to adjust to their environment, G1 and G2 started to be force fed the extract solution via an oral gavage, while control group was fed plain water. All treatments were administered daily at 0900 hrs and 2100 hrs and continued for six weeks. Group A received the extract at a dose of 5 mg/kg twice daily and group B received the same extract at a dose of 10 mg/kg twice daily for the same duration. After six weeks of treatment, body weight was measured again and blood samples were obtained from the rats in all groups through the tail veins and analyzed for (T) and (L) hormone levels. Statistical Analysis: Statistical analysis of the data was 
RESULTS
Results of the current study showed that mean serum leptin level decreased slightly in group A as compared to the control group and this change was not statistically significant (p=0.659). At the same time, the mean testosterone level slightly raised as compared to the control group however the change was not significant (p=0.732) ( Table 1) . Upon increasing the dose of EL root extract to 10mg/kg twice daily for group B, the mean value of serum leptin level was 0.89ng/ml which is significantly lower than the control group (p=0.001). This highly significant decrease in leptin level was accompanied by a significant rise in the testosterone level (p=0.001) ( Table 1 and Figure 1) . In comparing the levels of leptin and testosterone between groups A and B, the results showed that both the decrease in leptin and increase in testosterone are significantly different in group B than group A (Table 2) . Regarding the changes in body weight in comparison to the control group, group A showed a slight non-significant reduction in body weight 215±20 gm, while there was a significant reduction in body weight in group B 195±15 gm (p<0.04) ( Table 1 and Figure 2 ).
DISCUSSION
The results of our study we have found that EL extract can affect the leptin levels. The results also indicate that the change of leptin level may be dependent on the rise of testosterone that occurs in group B. This is in line with previous studies that proved the negative correlation between leptin and testosterone. 4 The body weight also showed significant reduc- tion in group B and this is in agreement with Solomon et al who stated that consumption of EL extract lead to significant decrease in body weight and omentum fat in male rats. 26 This means that the decrease in leptin levels with EL extract consumption may be due to the decrease in the total amount of fat. This reduction in body fat occurs due to increase in testosterone levels as stated in a previous study that administration of testosterone leads to the decrease in leptin and reduction in weight and waist circumference in men. 24 Testosterone affects leptin level through reduction in visceral adipose tissue 27 and reduces lipoprotein lipase (LPL) activity and associated uptake of triglycerides into visceral adipose cells, thereby reducing the size of these cells thus decreasing leptin production. EL extract is inducing endogenous testosterone production which will have the same effect as administration of exogenous testosterone with a difference in that this testosterone is natural and has fewer side effects. 28 This natural way to increase testosterone and reduce leptin may prove to be useful in older men with lower testosterone levels and obesity.
CONCLUSION
EL root extract significantly reduces serum leptin level and this reduction is related to the significant increase in serum testosterone level. The reduction in serum leptin may be due to decrease in total amount of body fat as demonstrated by the significant decrease in total body weight. Well controlled prospective studies are advocated to support common Malaysian with obesity and low fertility level.
